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Hypohidrotic ectodermal dysplasia (HED) is characterized by sparse
hair, and defects in the number and shape of teeth and several exocrine
glands (like sweat and lachrymal glands. HED is caused bymutations in
genes of the ectodysplasin (Eda) pathway including the TNF ligand Eda,
the Eda receptor (Edar), or the adapter protein Edaradd. Eda is involved
in ectodermal organ development and is crucial for the initiation of hair
follicle (HF) development in mouse. The ectodysplasin A1 isoform and
its receptor Edar activate the NF-kappaB pathway during development.
In order to identify the direct target genes of Eda we have performed a
microarrayanalysis on genes differentially expressed upon 90min or 4h
stimulation of embryonic skinwith recombinant Eda during at the time
of initiation of hair follicle development (embryonic stage E14 in
mouse). We found 6 chemokines upregulated after 1.5 and/or 4h
induction by Eda. These findings were verified by using qPCR. The
expression pattern of all 6 chemokines was analyzed by in situ
hybridization in developing skin appendages of wild type and Eda
deficient mice. This experiment allowed us to narrow down the
potentially physiologically important Eda targets to 2 chemokines:
Cxcl10 and Cxcl11. These chemokines were specifically expressed in
nascent hair follicles, aswas their receptor Cxcr3. The relevance of these
chemokines in hair developmentwas tested by in vitro skin culture and
by analysis of Cxcr3 deficient mice.
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Carbaryl (1-naphthylmethylcarbamate) is a commonlyused, broad-
range insecticide that is the active ingredient in Sevin™. Carbaryl is a
known acetylcholinesterase inhibitor that has been shown to persist in
aquatic ecosystems for at least a year after its agricultural usage.
Zebrafish, Danio rerio, have previously been shown to be a good model
system to assay for the ecotoxicity of various pesticides and other
environmental toxins. Zebrafish embryos were exposed to both 20mg/
mland40mg/mldosesof carbaryl beginningat 4hpf. By24hpf, embryos
exposed to 40mg/ml carbaryl had a 100 mortality rate while those
treatedwith 20mg/ml dose had a less than 10mortality rate. Over 80 of
20mg/ml carbaryl-treated embryos exhibited edema, blood pooling,
and slowerheart rates compared to untreated controls. In addition, over
50 of 20mg/ml carbaryl-treated embryos exhibited curved and/or
shortened tails with abnormally-shaped somites. By 72hpf, the 20mg/
ml carbaryl-treated embryos had a 100 mortality rate. To further
understand the molecular deficits attributed to carbaryl exposure,
expression of genes important in lateral plate mesoderm and paraxial
mesoderm will be examined in both control and carbaryl-treated
zebrafish embryos.
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Osr1 and Osr2 are the only members of the odd-skipped family
transcription factors in mammals. They exhibit distinct as well as
overlapping expression patterns during mouse embryonic develop-
ment. We previously reported that mice lacking Osr1 or Osr2 displayed
distinctmutant phenotypes, withOsr1mutantmice dying atmidgesta-
tion of fetal heart failure and Osr2 mutant mice exhibiting specific
palatal developmental defects. Herewe report that theOsr1 gene is also
essential for craniofacial morphogenesis. A small percentage of Osr1
mutantmice survived to late gestation and exhibitedmicrognathia and
cleft palate.Histological andskeletal preparations revealed that theOsr1
mutant mice had shortened mandible with ectopic cartilage in the
anterior part of the developing tongue, which tied the tongue to the
mandible. We generated mice with neural crest-specific inactivation of
the Osr1 gene and found that Osr1 is required cell autonomously in the
neural crest derived tongue mesenchyme to prevent aberrant cartilage
formation. Furthermore, mice lacking both Osr1 and Osr2 exhibit bony
syngnathia and other skeletal defects that are not seen in the single
mutants. These developmental defects correlate with overlapping
domains of Osr1 and Osr2 gene expression during embryogenesis and
indicate that the Osr1 and Osr2 genes play distinct as well as redundant
roles in craniofacial and skeletal development.
This research project is supported by the NIH/NIDCR grant
R01DE13681.
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Wnt signaling is critical for proper animal development.Members of
the Frizzled family of seven-pass transmembrane receptors participate
in Wnt signaling by serving as receptors in β-catenin dependent or
independent Wnt signaling. Research in our laboratory suggests that
members of the Wnt/Planar Cell Polarity (PCP) pathway regulate
zebrafish cartilage morphogenesis. To elucidate which candidate
Frizzled receptor participates in the Wnt/PCP pathway to control this
developmental processwe sought to determine the expressionpatterns
of the frizzled homologues 2, 6, 7a, 7b, and 8a from 2 to 4days post
fertilization (dpf). During the analyzed developmental stages, from
cartilage condensation to stacking, we found that fzd2 and fzd6 are
broadly expressed throughout the head, while the expression of fzd7a,
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